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2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 
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VIII. Certain observations on the international application 
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A. Citations and explanations made in respect of paragraph V : 

1 . The document EP-A-0 662 775 (see in particular abstract; column 1 , lines 3 to 5; 
column 1, line 57 to column 2, line 2; column 2, line 57 to column 3, line 19; co- 
lumn 9, lines 10 to 12; Figure 2) discloses, according to all the features of claim 
1, a communication system including a first central station, a plurality of remote 
units, and a frequency spectrum for providing communication services to the 
plurality of remote units (see in particular column 1 , lines 3 to 5; column 2, line 57 
to column 3, line 9), the communication system comprising: 

means for transmitting between the first central station and a first remote unit 
in a first portion of the frequency spectrum in a first direction using a first trans- 
mission scheme (see in particular column 1 , line 57 to column 2, line 1 ; column 9, 
lines 10 to 12; see also fourth line in Figure 2: "MOBILE 3 RECEIVE"); and 

means for transmitting simultaneously between the first central station and a 
second remote unit in a first portion of the frequency spectrum in a second direc- 
tion using a second transmission scheme (see in particular column 2, lines 1 to 2; 
column 9, lines 10 to 12; see second line in Figure 2: "MOBILE 1 TRANSMIT"). 

The subject-matter of claim 1 therefore is not new, Article 33 (2) PCT. 

It should furthermore be noted that even if novelty of claim 1 could be argued, 
based on minor differences between the features of claim 1 and those disclosed in 
EP-A-0 662 775, the subject-matter of said claim would not involve an inventive 
step, Article 33 (3) PCT, having regard to the disclosure of EP-A-0 662 775 and 
the normal knowledge of a person skilled in the art of radio communication 
systems and related shared spectrum communication technologies (see eg. the 
disclosure of WO 95/24086, in particular page 6, lines 8 to 10). 

2. The same considerations as made in above paragraph 1 in respect of claim 1 are 
also valid for independent claim 1 1 since claim 1 1 includes the same subject- 
matter as claim 1 in terms of a method claim. 

The subject-matter of independent claim 1 1 therefore is neither new, Article 33 
(2) PCT, nor does it involve an inventive step, Article 33 (3) PCT. 
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3. Dependent claims 2 to 10 do not appear to contain any additional features 

which, in combination with the features of any claim to which they refer, involve an 
inventive step for the reason that the subject-matter of said claims either is in 
principle directly derivable from the disclosure of EP-A-0 662 775 (see in parti- 
cular column 1, line 40 to column 2, line 14; column 2, line 57 to column 3, line 19; 
column 4, line 40 to column 5, line 10; column 7, lines 44 to 46; column 9, lines 10 
to 23) or WO 95/24086 (see in particular page 6, lines 8 to 10), or represents mi- 
nor design details which are based on the general knowledge of the person skilled 
in the field of radio communication systems and related shared spectrum commu- 
nication technologies. 

Dependent claims 2 to 10 therefore do not meet the requirements of Article 33 (3) 
PCT. 
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1. To meet the requirements of Rule 5.1 (a) (ii) PCT, the cited documents EP-A-0 
662 775 and WO 95/24086, which represent a relevant state of the art in respect 
of the present application, should have been identified in the opening part of the 
description and the relevant background art disclosed therein should have been 
briefly discussed. 

2. To meet the requirements of Rule 6.3 (b) PCT, any independent claim should 
have been correctly cast in the two-part form, with those features which in com- 
bination are part of the nearest prior art (eg. EP-A-0 662 775) being placed in the 
preamble. 

C. Remarks made in respect of paragraph VIII : 

The feature of claim 5, that an OFDMA scheme is used in the first direction, is not 
referred to in the description. Claim 5 is therefore not supported by the description 
as required by Article 6 PCT. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO- April 1997) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 




(11) International Publication Number: 


WO 99/22534 


H04Q 7/30, H04B 7/26 


Al 


(43) International Publication Date: 


6 May 1999 (06.05.99) 



(21) International Application Number: PCT/EP98/06985 

(22) International Filing Date: 21 October 1998 (21.10.98) 



(30) Priority Data: 

9722511.4 



27 October 1997 (27.10.97) 



GB 



(71) Applicant (for all designated States except US): MOTOROLA 

LIMITED [GB/GB]; Jays Close, Viables Industrial Estate, 
Basingstoke, Hampshire RG22 4PD (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): JEPSEN, Rene [DK/GB]; 
5 Bancroft Close, Grange Park, Swindon, Wiltshire SN5 
6HB (GB). O'NEILL, Rorie [GB/GB]; 25 Applewood 
Court, Westlea, Swindon, Wiltshire SN2 7 AH (GB). 
KARIMI, Reza [GB/GB]; 17 Hodds Hill, Swindon, 
Wiltshire SN5 5BJ (GB). MOHEBBI, Behzad [GB/GB]; 
12 Cambridge Park Court, Cambridge Park, Twickenham 
TW1 2JN (GB). 

(74) Agents: IBBOTSON, Harry et al.; Motorola, Intellectual 
Property Operations, Midpoint, Alencon Link, Basingstoke, 
Hampshire RG21 7PL (GB). 



(81) Designated States: CN, IL, RU, US, European patent (AT, BE, 
CH f CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: MULTIMODE COMMUNICATION SYSTEM AND METHOD FOR COMMUNICATION 



403 



403 



1l 



403 



"1 



403 



400 



401^ 










I 








I 



TIME OR 
FREQUENCY 



(57) Abstract 

A communication system (100) including at least one central (101) and a number of remote units (103) is provided which utilise 
a shared spectrum (203) for simultaneous communication in the uplink and downlink direction. According to the invention different 
transmission schemes are used in the two directions for reducing the cross interference between remote units (103) uplinking and remote 
units (103) downlinking in the shared spectrum. The different transmission schemes are characterised by one (401) having the signal energy 
spread in preferably both the time and frequency domain whereas the other (403) transmission scheme is characterised by having signal 
energy concentrated in both the frequency and time domain. 
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5 Field of the Invention 

This invention relates to a communication system comprising at least one 
central and a number of remote units and employing a shared frequency 
band. 

10 

Background of the Invention 

Communication systems including at least one central and a number of 
1 5 remote units typically use separate portions of the frequency spectrum or 
frequency bands for the uplink (remote units transmitting to the central 
station) and the downlink (the central station transmitting to the remote 
units). A typical example of such a system is the Global System for Mobile 
telecommunication (GSM) where the uplink and downlink are transmitted in 
20 different frequency bands 45 MHz apart. 

A major disadvantage with separate frequency bands is the inflexibility 
caused by the need for a fixed allocation of total spectrum used for the uplink 
and for the downlink. 

25 In many systems the total traffic distribution between the uplink and 

downlink vary significantly with time. A fixed allocation of spectrum for each 
direction therefore requires dimensioning for worst case scenarios in the up- 
and downlink independently whereas the total traffic may be significantly 
less than the sum of the individual worst case situations. A significant 

30 improvement can be obtained if the spectrum can be dynamically allocated 
between the uplink and downlink. 

As an example it has been identified that the variation in time of the traffic 
distribution between the uplink and downlink in the future Universal Mobile 
35 Telecommunication System (UMTS) will be very large. As a result it has 

been specified that it will be advantageous if the UMTS air interface will be 
able to share spectrum dynamically between uplink and downlink. 
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Separation of different radio signals in communication systems is achieved 
by separation in either time, frequency, code or a combination thereof. 
However, when sharing the same spectrum between uplink and downlink 
the separation becomes increasingly difficult as the power variation between 
5 desired and undesired signals can be extremely large. A typical example is 
the situation where a remote unit is located on the edge of the coverage area 
and therefore receives a very weak signal from the central station. At the 
same time a nearby remote unit may transmit to the central station using 
high power as it is also close to the edge of the coverage area thereby causing 
10 a very strong interfering signal. 

If the signals are separated in time, such as in a Time Division Duplex 
(TDD) scheme the interference can be constrained to time intervals not used 
by the current remote unit and separation can therefore be very effective. 

1 5 However, the requirement for guard time between transmission and 

reception makes a time division scheme impractical for anything beyond 
very small cells (typically less than one kilometre). Division in frequency 
requires a very large attenuation of the unwanted signal due to the high 
power variation between the signals and this imposes very strict 

20 requirements on the filters resulting in large and expensive filters. Similarly, 
division in code will also require a very large attenuation of the unwanted 
signal due to the high power variation and this will result in the need for 
very long codes which complicates the receiver design significantly. 

25 A new invention is therefore desired for facilitating the sharing of spectrum 
between the uplink and downlink. 

Summary of the Invention 

30 

According to the present invention, there is provided a communication 
system including a first central station, a plurality of remote units, and a 
frequency spectrum for providing communication services to the plurality of 
remote units, the communication system comprising: means for transmitting 
35 between the first central station and a first remote unit in a first portion of 
the frequency spectrum in a first direction using a first transmission scheme; 
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and the communication system being characterised by comprising: means for 
transmitting simultaneously between the first central station and a second 
remote unit in the first portion of the frequency spectrum in a second 
direction using a second transmission scheme. 

5 

The different transmission schemes are preferably characterised by one 
having the signal energy spread in preferably both the time and frequency 
domain whereas the other transmission scheme having signal energy 
concentrated in preferably both the frequency and time domain. 

10 

According to one feature of the invention the spread energy signals can be 
spread un-evenly thereby concentrating signal energy in frequencies with 
the minimum cross-directional interference. According to another feature of 
the invention, remote units may be allocated spectrum so that units 
15 uplinking and downlinking in the shared portion of the frequency spectrum 
are separated geographically thereby increasing the minimum coupling loss 
between the units and thus minimising the interference. 

According to a second aspect of the invention there is provided a method for 
20 communication in a communication system including a first central station, 
a plurality of remote units, and a frequency spectrum for providing 
communication services to the plurality of remote units, the method 
comprising the steps of: transmitting between the first central station and 
a first remote unit in a first portion of the frequency spectrum in a first 
25 direction using a first transmission scheme; and the method being 

characterised by comprising the step of: transmitting simultaneously 
between the first central station and a second remote unit in the first portion 
of the frequency spectrum in a second direction using a second transmission 
scheme. 
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FIG. 1 is an illustration of a typical communication system to which this 
invention may apply. 

FIG. 2 is an illustration of frequency band allocation for uplink and downlink 
5 traffic in a preferred embodiment. 

FIG. 3 is an illustration of a preferred embodiment of a remote unit. 

FIG. 4 is an illustration of an example of signal energies spread or 
10 concentrated according to the invention. 

FIG. 5 is an illustration of an uneven spreading of signal energy applied to 
the spread energy signal. 

15 FIG. 6 is an illustration of a preferred allocation of channels in the shared 
frequency band to remote units. 

FIG. 7 is an illustration of a process flowchart of a preferred method of 
allocating channels to users. 

20 

Detailed Description of a Preferred Embodiment 

According to the present invention, a communication system 100 allowing 
25 sharing of spectrum between the uplink and downlink is provided, the 
system comprising at least one central station and a plurality of remote 
units. FIG. 1 illustrates such a system where a central station 101 
communicates with a number of remote units 103 over radio channels 105. 
Specifically, the communication system can be a cellular system where the 
30 central station covers users within a certain geographical area 107 whereas 
other geographical areas 109,111 are covered by other central stations 
113,115. An example of such a system is the UMTS cellular system 
undergoing standardisation in the European Telecommunications Standards 
Institute. 

35 

According to the present invention at least a portion of the spectrum is 
allocated for simultaneous use in the uplink and downlink direction. A 
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preferred spectrum allocation 200 is shown in FIG. 2. A portion of the 
spectrum is allocated for uplink 201, another for downlink 205 and a third is 
shared between up- and downlink 203. It is preferred that call setup is 
performed using the separate up- and downlink portions of the frequency 
5 spectrum 201,205 as the interference in these bands are expected to be less 
than in the shared spectrum 203. The interference in the shared spectrum 
can be very severe in some situations for example if a remote unit using this 
band for uplink is very close to a remote unit using the same spectrum for 
downlink. 

10 

The principle of the current invention is to use a hybrid air interface at least 
in the shared portion of the frequency spectrum by employing different 
transmission schemes which cause the least cross-interference between the 
uplink and downlink. The preferred system will spread the signal energy in 
1 5 one direction as much as possible while concentrating the signal energy as 
much as possible in the other direction. The spreading of energy in one 
direction will preferably be in both the time and frequency domain and 
similarly the concentration of signal energy in the other direction will also 
preferably be in both the time and frequency domain. 

20 

A preferred implementation of a remote unit 103 is illustrated in FIG. 3. The 
remote unit 103 comprises an antenna 301 connected to a duplexer 311 
which again is connected to a receiver unit 303 and transmitter unit 309. 
The receiver and transmitter units 303,309 are connected to a controller 305 

25 which is connected to a user interface 307. The remote unit 103 thus 

provides means for transmission and reception of user data under the control 
of a controller 305. The transmitting unit 309 is able to transmit using a 
different transmission scheme than the receiving unit 303. For example 
according to the invention the transmitting unit 309 can employ a time 

30 continuous broadband signal whereas the receiving unit 303 can employ a 
time division narrow band signal. In addition the transmitter unit 309 and 
receiver unit 303 may be able to use a plurality of transmission schemes and 
operate in a plurality of different frequency bands. The central station 101 is 
similar to the remote units 103 but the transmission schemes available will 

35 typically be reciprocal to the remote units 103, so that the transmission 
schemes available to the receiving unit 303 in the remote unit 103 will be 
available in the transmitting unit 309 of the central station 101 and vice 



WO 99/22534 " PCT/EP98/06985 



versa. Which transmission scheme to use is determined in the controller 305 
in the remote units 103, the central station 101 or may be distributed 
throughout the system. The details of receiver and transmitter design for 
various transmission schemes are well known in the art, and the skilled 
5 person may use any known method of transmitter or receiver design without 
detracting from the present invention. 

A preferred energy distribution 400 is illustrated in FIG. 4 where a spread 
energy signal 401 and concentrated energy signals 403 are shown. 

10 

When considering the frequency domain the spread energy signal 401 
corresponds to a broadband signal where the radio signal occupies a 
relatively high bandwidth but has relatively low spectral energy density. 
Preferably the signal is spread using a spread spectrum technique as is well 

1 5 known in the art. Other alternatives for spreading the signal include known 
techniques such as frequency hopping or increasing the bandwidth of the 
signal by introducing redundant data. An example of the latter is the use of 
Forward Error Correcting (FEC) codes which allows transmission at lower 
spectral power density and increased bandwidth. The concentrated energy 

20 signals corresponds to standard narrowband signals where no or limited 
frequency spreading is applied. 

When considering the time domain, the spread energy signal corresponds to 
a signal of long duration in comparison to the transmissions of the 

25 concentrated energy signal, preferably it is a continuous signal. The 
concentrated energy signal corresponds to a signal which performs the 
transmissions in short bursts rather than continuous transmissions. These 
signals are for example used in TDMA communication systems. The spread 
energy signal is thus characterised by having a relatively low variation in 

30 transmitted power whereas the concentrated energy signal will have high 
peak power during transmission bursts. 

When receiving the signals the high disparity between the two transmission 
formats will provide significant benefits in terms of reduction of the 
35 interference level, the possibility of using interference reduction receiver 

techniques and the possibility of using techniques minimising the impact of 
the given interference. 
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When receiving the concentrated energy signal such as a non-frequency 
spread TDMA signal, the interference energy from a possible nearby strong 
interferer will be spread in both time and frequency. The interference energy 
5 contained in the relevant time-slot and narrow frequency channel is 

therefore minimised. As an example, if a GSM speech call is considered a 200 
kHz channel is used. Assuming an interfering signal is spread to 5 MHz (as 
is considered for UMTS), the interference power of this signal in the 
narrowband GSM channel will be reduced by 25 times i.e. by 14 dB. The 
1 0 reduction of interference power will substantially decrease the dynamic 

range requirement of the receiver. In addition the GSM TDMA signal has a 
duty cycle of 1/8 and the total reduction in interference energy is thus 200 
times i.e. 23 dB. 

15 When receiving the spread energy signal the concentrated energy signal can 
have a very high interference level but this will be concentrated preferably 
both in time and frequency. It is thus possible to remove this high 
interference by filtering using for example a notch filter. This will again 
remove a potentially very high interference level thereby significantly 

20 reducing the dynamic range requirements of the receiver. The filtering of the 
unwanted narrowband interferer will also remove a part of the wanted 
signal. However, as the filtering is concentrated to a narrow bandwidth and 
a short timeslot, this effect will be acceptable in most situations. The 
interferer will be constrained to a short time interval and extending the 

25 interleaving and FEC coding beyond this time interval will significantly 
reduce the amount of bit errors caused by the interferer. If the energy 
concentrated signal is a TDMA signal the interleaving and coding will 
preferably extend over an entire frame length 

30 In accordance with the invention the interference levels can be further 
reduced by spreading the spread energy signal unevenly in frequency 
depending on the interference to and from remote units using the shared 
spectrum for communicating in the other direction. This is illustrated in 
FIG. 5 where an evenly spread signal 501, an unevenly spread signal 503 

35 and narrowband signals 505 are shown, the spread signals representing 
communication in one direction and the narrowband signals representing 
communication in the other direction. By concentrating the spread signal 
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energy towards the spectrum not used by narrowband signals, the 
interference to and from these is reduced 

As an example spreading codes used for current CDMA systems are 

5 optimised for a flat frequency response as this gives optimum performance 
for a pure CDMA system. However, in the proposed system there can be 
much higher interference in some frequency bands than in others and it is 
therefore preferred to use non-flat spreading codes which concentrate the 
CDMA signal energy towards frequencies with minimum interference. For 

10 example, if the narrowband interferers are allocated towards the higher 
frequencies, a spreading code concentrating energy towards lower 
frequencies can be used (ref. FIG. 5). Any other distribution is equally 
applicable to the current invention, for example allocating narrowband 
carriers periodically or towards the lower or middle part of the frequency 

1 5 bands in order to optimise the system for the given spectral shaping of the 
spread signal. The method can be used adaptively dependent on the number 
and level of narrowband interferers. The shaping of the spreading can either 
be obtained by changing the spreading code or by modifying the pulseshape 
of the spreading signal. If the spreading is done using frequency hopping, the 

20 effect can be obtained simply by increasing the concentration of hops to 
frequency bands with less interference. 

Another aspect of the invention concerns the reduction of interference 
between remote units in the described communication system by allocation 

25 of channels in the shared portion of the frequency spectrum to remote units 
geographically separated. An example of the principle of allocation is 
illustrated in FIG. 6 which shows one central station 601, a plurality of 
remote units 603 and three areas 605, 607 and 609 dividing the remote units 
into groups depending on their distance to the central station 601. According 

30 to the invention calls can be set up using the dedicated portions of the 

frequency spectrum, and as desired calls can be allocated channels in the 
shared spectrum in such a way, that they use the shared spectrum for 
communication in one direction and the appropriate dedicated spectrum for 
communication in the other direction. The principle of allocation of the 

35 shared spectrum is that it is used in one direction by the remote units closest 
to the central station and in the reverse direction by the remote units 
furthest from the central station. With reference to the figure, remote units 
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603 in area 605 will thus be allocated for example downlink channels in the 
shared spectrum and uplink channels in the dedicated uplink frequency 
spectrum whereas the remote units in area 609 will be allocated uplink 
channels in the shared spectrum and downlink channels in the dedicated 
5 spectrum. The basic principle is thus to allocate channels so that remote 
units uplinking in the shared spectrum are kept as far as possible from the 
remote units downlinking. This maximises the minimum coupling loss 
between remote units sharing spectrum and thereby minimises interference. 

10 FIG. 7 is an illustration of a process flowchart 700 of a preferred 

embodiment of this method. The method is preferably implemented in the 
controller of the central station 601 but may be implemented in the remote 
units 603 or distributed throughout the system. 

15 The process starts in step 701 where the distance between the central 

station 601 and the remote unit 603 is estimated. The further the remote 
unit 603 is from the central station 601 the higher the propagation loss and 
the preferred method of estimating the distance is therefore from 
measurement of the received signal strength and knowledge of the 

20 transmitted power level, or simply from knowledge of the transmitted power 
level for a given transmission quality. However, other alternatives include 
measurement of transmission delay, such as timing advance for GSM 
systems, or using location information, such as information from Global 
Positioning System receivers included in the remote units as is envisaged for 

25 some future communication systems. 

Step 703 follows from step 701 and consists in allocating radio channels in 
the shared portion of the frequency spectrum to the furthest of the remote 
units 603. The allocation is such that the remote units 603 are allocated 
30 channels in one direction in the appropriate non-shared spectrum and 
channels in the second direction in the shared spectrum. 

Step 705 which follows from step 701 and may be independent of step 703 
allocates channels to the closest remote units 603. The allocation is 
35 reciprocal to the allocation of channels to the furthest remote units in step 
703. The remote units are thus allocated channels in the appropriate non- 
shared spectrum for communication in the direction in which the furthest 
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remote units 603 use the shared spectrum. The closest remote units 603 are 
furthermore allocated channels in the reverse direction in the shared 
frequency spectrum but utilising a different transmission scheme in 
accordance with the invention. 

The invention thus provides a communication system or method of 
communication based on using different transmission schemes in the uplink 
and downlink direction. The use of two different transmission schemes 
allows for the uplink and downlink signals to have a large disparity and this 
enables the cross interference between these signals to be minimised. As a 
consequence the sharing of a portion of frequency spectrum for 
simultaneously communicating in both directions is substantially facilitated. 
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Claims 

1. A communication system (100) including a first central station (101), a 
5 plurality of remote units (103), and a frequency spectrum for providing 

communication services to the plurality of remote units, the communication 

system comprising: 

means for transmitting between the first central station(lOl) and a 

first remote unit (103) in a first portion (203) of the frequency spectrum in a 
10 first direction using a first transmission scheme; 

and the communication system being characterised by comprising: 

means for transmitting simultaneously between the first central 

station (101) and a second remote unit in the first portion (203) of the 

frequency spectrum in a second direction using a second transmission 
15 scheme. 

2. A communication system as claimed in Claim 1 characterised by said 
first transmission scheme using spread energy signals and said second 
transmission scheme using concentrated energy signals. 

20 

3. A communication system as claimed in Claim 1 characterised by said 
first transmission scheme using a substantially time continuous signal with 
low power variation, and said second transmission scheme using a time 
discontinuous signal with high peak power during transmission bursts. 

25 

4. A communication system as claimed in Claim 1 characterised by the 
use of a Time Division Multiple Access (TDMA) scheme in said first direction 
and Code Division Multiple Access (CDMA) in said second direction. 

30 5. A communication system as claimed in Claim 1 characterised by the 
use of an Orthogonal Frequency Division Multiple Access (OFDMA) scheme 
in said first direction and Code Division Multiple Access (CDMA) in said 
second direction. 

35 6. A communication system as claimed in Claim 1 characterised by a 
second portion (201) of said frequency spectrum being dedicated to 
communication in said first direction and a third portion (205) of said 
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frequency spectrum being dedicated to communication in said second 
direction. 

7. A communication system as claimed in claim 6 further including a 
5 controller (305) for allocating users characterised by comprising: 

a) means for estimating a distance from said first central station to 
said plurality of remote units (103); 

b) means for allocating channels to the furthest of said plurality of 
remote units (103) in said first portion (203) of the frequency spectrum for 

10 communicating in said first direction and in said third portion (205) of the 
frequency spectrum for communicating in said second direction; and 

c) means for allocating channels to the closest of said plurality of 
remote units (103) in said first portion (203) of the frequency spectrum for 
communication in said second direction and in said second portion (201) of 

1 5 said frequency spectrum for communicating in said first direction. 

8. A communication system as claimed in Claim 1 characterised by said 
first transmission scheme using broadband signals (401) with low spectral 
energy density and said second transmission scheme using narrowband 

20 signals (403) with high spectral energy density. 

9. A communication system as claimed in Claim 8 characterised by said 
broadband signals (503) being unevenly spread signals. 

25 10. A communication system as claimed in Claim 8 characterised by 
further comprising 

means for selectively removing said narrowband signals (403) when 
receiving said broadband signals (401). 

30 11. A method for communication in a communication system (100) 

including a first central station (101), a plurality of remote units (103), and a 
frequency spectrum for providing communication services to the plurality of 
remote units, the method comprising the steps of: 

transmitting between the first central station (101) and a first remote 

35 unit (103) in a first portion (203) of the frequency spectrum in a first 
direction using a first transmission scheme; 
and the method being characterised by comprising the step of: 
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transmitting simultaneously between the first central station (101) 
and a second remote unit in the first portion (203) of the frequency spectrum 
in a second direction using a second transmission scheme. 
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(tfdesired)(l 2 characters maximum) CE30382P/PCT 



TITLE OF INVENTION COMMUNICATION SYSTEM AND METHOD FOR COMMUNICATION 



Box No. II 



APPLICANT 



Name and address: (Family name followed by given name; for a legal entity full 
official designation. The address must include postal code and name of country The 
country of the address indicated in this Box is the applicant * State (that is country) 
of residence if no State of residence is indicated below.) 

Motorola Limited 

lays Close, Viables Industrial Estate 
Basingstoke, Hampshire, RG22 4PD 
United Kingdom 



Q This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



S^fcca^otnaftonality: United Kingdom | Stated, rou^) of residence: United Klnnrinm 

T^Zl^r 1 8 a,,deSi8Mte! D Q * e Uniteo States Q the S», es Seated 

for the pulses of: Stat« the United States of Amen ca of An^rica only in the Supplement,! Bo, 



Box No. m 



FURTHER APPLICANTS AND/OR fFURTH£Rl INVENT ORS 

L<t» /fT/jamiht mama f~9t^..^j i _• 



Nraud aaarea* (Famity name followed by given name; for a legal en^. 
fid' official designation. The address must include postal code and name of 

country Th e country of the address indicated in this Box is the applicant s State (fiat 
^country) of residence If no State of residence is indicated below.) 
JEPSEN, Rene 
5 Bancroft Close 
Grange Park, Swindon 
Wiltshire, SN5 6HB, 
United Kingdom 



State (I.e. country) of nationality: Denmark 



This person is applicant 
for the purposes of: 



This person is: 



["1 applicant only 

Kl applicant and inventor 

□ inventor only (if this check-box 
is marked, do not flit in below.) 



□ all designated □ all designated States except ^ the United States □ the indicated 
the United States of America of America only in the Supplemental Box 



X] Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV 



of flic applicants) before the competcait Infrmariomil Authorities as: 



m 



Name and address: (Family name followed by given name: for a legal entity 

fiilt official designation, The address must include postal code 
ana name of country) 
IBBOTSON, Harry 

Motorola. Intellectual Property Operations 
Midpoint, Alencon Link 
Basingstoke, Hampshire, RG21 7PL 
United Kingdom 



agent Q common representative 



Telephone No. 



Facsimile No. 



Teleprinter No. 



AMm, tor c Mrap .^4«„ CKMld c .hi. eh«*-bo« »ta. „ vaX „ .^^^ ^ ^ 



See Notes to the request form 
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Continuation of Box No. ! 
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Sheet -number 2 



THER APPLICANTS AND/OR 



JAL PRQgRT- 



847 576 



3750;# 6/10 



) INVENTORS 



If none of t he following sub-boxes is used, this sheet is not to be included in the request 



Name and address: (Family name followed by given name: for a legal entity, 
full official designation. The address must include postal code and name of 

country. The country of the address indicated in this Box is the applicant 's State (that 
is, country) of residence if no State of residence is indicated below J 

O'NEILL, Roric 
25 Applewood Court 
Westtea, Swindon 
Wiltshire, SN2 7 AH 
United Kingdom 



This person is; 

n applicant only 

0 applicant and inventor 

Q inventor only (if this checkbox 
is marked, do not fill in below.) 



State (i.e. country) of nationality: [Gre^rk^^ y^y I /i „ ^„-r^i „rL.i*.—. p^ lin J 



UK 



This person is applicant Q) all designated 
for the purposes of: Staffs 



D 



all designated States except 0 
the United States of America 



Name and address: (Family name followed by given name: for a legal entity 
fidl official designation. The address must include postal code and name of 

country. The country of the address indicated in this Box is the applicant 's State (that 
is, country) of residence if no State of residence is indicated below,) 

KAR1MI, Rcza 
17Hodds H01 
Swindon, Wiltshire 
SN5 SB J, United Kingdom 



the United States 
of America only 



n the States indicated 
hn the Supplemental Box 



This person is: 

Q applicant only 

£3 applicant and inventor 

Q inventor only (if this check-box 
is marked do not fill in below.) 



State Cue. country) of iatk>nality:<^^ ^ I state fie. country) of residence: ^gtfjwtenr^ ^ 



This person is applicant Q 
for the purposes oft 



all designated □ all designated States except gj 
States the United States of America 



Namewid address: (Family name followed by given name; for, a legal entity, 
Jull official designation. The address must include postal code, and name of 

country. The country of the address indicated in this Box is the applicant 's State (that 
is, country) of residence if no State of residence is indicated below.) 

MOHEBBI, Behzad 
12 Cambridge Park Court 
Cambridge Park 
Twickenham, TWl 2JN 
United Kingdom 



the United States 
of America only 



State (ie. country) of nahonaUry^Grcatpika^ 



This person is applicant f"1 
for the purposes of: 



all designated 
States 



□ 



Q the States indicated 
in the Supplemental Box 



This person is: 



□ 

n 



applicant only 

applicant and inventor 

inventor only (if this check-box 
is marked do not fill in below.) 



State (Le. country) of residence: 



Use 



all designated States except 
the United States of America 



Najncand address: (Family name followed by given name: for a legal entity 
Jull official designation The address must include postal code and name of 

T^ni^ 0f "? a *? W ™ diCat€d ^applicant's State (that 

ts. country) of residence if no State of residence is indicated below.) 



the United States 
of America only 



State (Le. country) of nationality : 



This person is applicant 
for the purposes of: 



Q the States indicated 
in the Supplemental Box 



This person is: 

Q applicant only 

Q applicant and inventor 

O inventor only (if this check-box 
is marked, do not fill in below J 



State (i.e. country) of residence 



Q all designated □ all designated States except Q 
^Snwes the United States of America 



— , »»miva qi 

Further applicants and/or (farther) inventors ate indicated on a continuation sheet 



the United States 
of America only 



fl the States indicated 
_ in the Supplemental Box 



FonnPCT/RO/101 (continuation sheet) (July 1998) 



See Notes to the request form 
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>N OF 



The following dflswiatiorts are hereby 
Reglaaal Pjtsot 



undo Rule 
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□ 
□ 



AP 



KA 



KF 



OA 



ARITO P»(e.t: CH Chan*. CM Gambia, KK Kenya. LS Lesotho. HW Malawi. SD Sudan. SZ Swaziland. UC Uganda, 
ZW and any other Slate which is a Contracting state of the Harare Protocol and or the PCT 

ra,eot: AM Am,cnil - A * Azerbaijan. n Y Belarus, KG Kyrgywlan. KZ kazalcstan, MD Repuhlie of Moldova, RL Russian 
^S^'tCT Ttiikitim ' ™ TUrkmCI " 3tan ' nad 0,hw Suic ^ « • Costing State of 0,c Eurasitu, P.tcnt convention 
European Kate.,: AT Austria, BE Deig iln|1 , CH and u Switzerland and Uechlewtcin. CY Cypru,. DE Germany. DK Denmark 
fcS Spwn. FI Finland. FR France, GB United Kingdom, GR Greece. IE Inland. IT Italv Lit L,,™h»,,«, tmr- x. 
^*."Porn. g aJ,SESv^ 

OAPI Patent: BF Burkina Faao, BJ Benin, CF Central Africa. Republic. CC Congo, Cl Cote d'lvoire. CM Cameroon 



National Patent & other kind of protection or <rw&~«r oV*))^'^ 



a 

a 
□ 

p 

D 

□ 
o 
□ 
□ 
□ 
□ 
□ 

Si 

□ 

D 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

S3 

□ 

D 

□ 

a 
□ 
□ 

D 
□ 
□ 
□ 



AL 
AM 
AT 
All 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



Albania.. 
Armenia.,,, 
Austria. 

Australia... 
Azerbaijan 



~ □ 

□ 

- ~ □ 

~ □ 

— ; - a 

Bosnia And Herzegovina p-] 

Barbados 

Bulgaria.. 

Brar(L _ 

Belarus. 



LS 
LT 
LU 
LV 
MD 
MG 
MK 
MN 
MW 



Lesotho. 

Lithuania 

Luxembourg. 

TatvU 

Republic of Moldova 

Madagascar ^ 

Toe former Yugoslav Republic of Macedonia.. 

Mongolia 

Malawi _ 



Canada, , _ 

CH «nd U Switzerland am! Liechtenstein,, 

CN China. 

Cub*-™ _ 



CU 

cz 

DE 

DK 

EE 

ES 

R 

GB 

CE 

Gil 

GM 

GW 

IIR 

HU 

lb 

IL 

IS 

JP 

KE 

KG 

KT 

KR 

KZ 

LC 

LK 

LM 



Czech Republic 

Germany. 

Denmrk. 

Estonia. 

Spain M 

Finland- „ 

United Kingdom 

Georgia..,, ... ... 

Ghana. 

Gambia ™..„, 

Gufnes-BiKau.^ 

Croatia. 

Hungary. ^ „„.„ 

Indonesia 

Israel 

Iceland... „ 

Japan 

Kenya 

Kyrgyzsom 



DcukjotiIc People's Republic of Korea.. 

Rc*public ofKorwi 

Kazakhstan 

Saint Lucia 

Sri Lanku.-.^. 

Liberia..,.. 



□ 
□ 

- P 

. a 
• □ 
□ 
. □ 

n 

□ 

D 

a 

□ 
□ 
a 

D 

□ 
□ 
□ 
□ 
□ 

□ 
□ 

n 
a 

Checkboxes ^served for designating States (for the purposes of a national 
patent) which have become parry to the PCT after issuance of this sheet: 
□ 

n zzri 

□ - 



MX 


Mexico 




NO 






NZ 


New Zealand 




PL 






PT 






RO 


Romania, 




RU 


Russian Federation. M 




SD 






SE 






SG 


Singapore 




SI 






SL 


Sierra Lconc n 




SK 






TJ 






TM 


Turkmenistan 




TR 


Turkey... - 




TT 


Trinidad and Tobago 




VA 






UG 






US 


United Stales ofAmerica, 




VZ 






VN 


Viet Nam. 




YU 






ZW 


Zimbabwe 
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re SvppUif^mi Box is not used, this sheet should not be 
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PCT/EP 9 8 / 069 5 



L5l:^J g~ isi^Xficr* tojurnish all the '^n'aZn: l"sZ7 c ^ntXZTn^on of Bo, No. ..." locate ,/„ 



number of the Box] and furnish the information in the same 
insufficient, in particular: 



manner as required according to the captions of the Box in which the space 



CO 



liSSf" ' W °l'<™ ns i areinv ° lv e*°* applicants and/or inventors and no "continuation sheet- is available 



Indicate the nL« oTthTatuZufy) L^veSoZ TrT,^ ^ J °' C ? nti "' u " io " °f B °™ II and No. W (as the case may 

Eu rnpea „ 0, oAPipoZt r^ixs r^v^ri™XT theS,a " ( ' } (and/or ' where appiicab "- ampo ' 

Box No. Ul' or ContinuationZf^X nan^U^afth^c^^^ ^T'l' CoMin T} on °fB«*No. War 'Continuation of\ 
-JJ* »«e« Wo,. W L applied «&i£*S3J £b^^ | 

~— IV"and\ 

or gin Box Jfj? £ Lto^ tZd^Tof^Z TaZT^d °'°*»"<»>> " - " I 

*«cA coie. write 'Continuation of BaxNoV^dZ - r ef 6 ?"?*""* ""hcatton "continuation'' or -Continuation-in-parf in 
^ofthepare^LZ^ 1 

- ™ +~ I 

nuLZi 0flhe n i^cat^L^^ U Z,? Pli ^ iOn f? VpHcatlon: in such case, vrite 'Continuation of Box No VI' specify the I 

^^Xut^ V ^^^toexc^anyEtateMfrotnthe, 

letter code ofea^hStatesoerciuded ^«gnauon(sJ excludedjrom precaut.onary designation statement " and indicate the name or two- \ 

i^t^ C ^^/S^S-tS^^ C '; ofprovlsions of the national L concerning nonjudicial 

novelty" a ndfu^X«a^b!!oT' * a "™ *°™™S nonprejudicial disclosure ur^pLL to tack of 



Continuation of Box No. IV 



IBBOTSON, Harry 
GIBSON, Sarah 
MORGAN, Man; 
POTTS, Susan 
WILLIAMSON, Simeon 



^^'♦T^^ ^ membCf5 «f M^wita. Inc., Intellectual Property 



FonnPCT/RO/101 (supplemental sheet) (July 1998)" 



*SVe Notes to the request form 



SEFfT BY MOTOROLA INC 
Box No. VI PRIORI ffuLAIM 



27- 0 ; 4:28PM ; INTELLECTUAL PR 

Sheet-number 5 



Further priority 



TUAL PRQEERT-* 847 576 3750;#10/1( 

claiiflHuCTraicatcd in die Supplemental Box Q 



Priority of the following earlier applications) is claimed: 


Oflice where earlier aoDlication filed 


Filing Date 
of earlier application 
(day/month/year) 


Number 
of earlier application 


National application — country; 
regional application ~ regional 
Office 


International application — 
receiving Office 


item ( \\ 27 October 1 $07 
r57. 10.97 i 


97225 1L4 


United Kingdom 




item (2) 








item (3) 









□ 



— - — — — — r J 

of the earlier applications) (only if the earlier application was filed with the Office which for the 
• .^ rp °f.* S °f t * e P rfSSeni international application is the receiving Office) identified above as Kenrfs): 
pZ^r'Z. T J ^ f?* m VPfiMUon. it is mandatory to indicate in the Supplemental Box a, lea,? on e country pony to the 

Box No. VU INTERNATIONAL SEARCHING AUTUORITY 1 n 1 ssa ^ 



Choice or International Searching Authority (ISA) (if two or more International Searching Authority 

are competent to carry out the International search, indicate the Authority chosen; the two-letter code may be used): ISA/EP 

&?wSl^^X ier SCarCh; PeferenCe 10 *" 8e " rCh M *- »- **** out by or requested fro* the 



Date (day/month/year) 
Box No. Vrff 



Number; 



Country (or regional office): 



CHECK LIST; LANGUAGE OF FTLiNr. 



This international application contains 
the following number of sheets: 



L request 

2, description (excluding 
sequence listing part) 

3. claims 

4, abstract 

5. drawings 

6- sequence listing part 
of description 



sheets 

sheets 
sheets 
sheets 



10 
3 
1 

3 



0 sheets 



Total 



22 sheets 



This international application is accompanied by the item(s) marked below: 



fee calculation sheet 



2. □ separate signed 

power of attorney 

3. B| copy of general 

power of attorney - 

4. □ statement explaining 

lack of signature 

5. □ priority documents) identified 
in Box No. VI as itemfs) 



6* □ translation of international 

application into (language) : 
7. □ separate indications concerning 

deposited microorgsTbioIogtcal mat 
&• Q nucleotide and/or amino aoid 
sequence listing M^omputer ' 
readable fotm 

9. 0 otheT (specify)* copy, U.S. 
assignment 



II""'!-!'... 1 . ■ ° f *°* r * W !™! S ^ ^ 8h °' lM T "V &e abrtra? Jhen it is p.hliO^ 
LAnflUaee Of filing of the lntemaHArtAl mniW^.. ■ c 



Languaee o f filing of the international application; 
Box No. IX SIGNATURE OF APPLICANT OR 



Next to each signature, indicate the name of Ate pmon lUm 
reading the request) 



3, 



Date of actual receipt of the purported 
international application 



4. 



Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purpo rted international application: 



Date of timely receipt of the required 
corrections under PCT Article 11(2): 



International Searching Authority 
specified by the applicant 



Date of receipt of the record copy 
by the International Bureau 



Form PCT/RO/101 (last sheet) (July I99S) 




See Notes to the request form 



